Real-time imaging of histone H4K12-specific acetylation determines the modes of action of histone deacetylase and bromodomain inhibitors.
Histone acetylation constitutes an epigenetic mark for transcriptional regulation. Here we developed a fluorescent probe to visualize acetylation of histone H4 Lys12 (H4K12) in living cells using fluorescence resonance energy transfer (FRET) and the binding of the BRD2 bromodomain to acetylated H4K12. Using this probe designated as Histac-K12, we demonstrated that histone H4K12 acetylation is retained in mitosis and that some histone deacetylase (HDAC) inhibitors continue to inhibit cellular HDAC activity even after their removal from the culture. In addition, a small molecule that interferes with ability of the bromodomain to bind to acetylated H4K12 could be assessed using Histac-K12 in cells. Thus, Histac-K12 will serve as a powerful tool not only to understand the dynamics of H4K12-specific acetylation but also to characterize small molecules that modulate the acetylation or interaction status of histones.